Ribosomal DNA polymorphisms and the Oriental-Occidental genetic differentiation in cultivated barley.
A total of 289 accessions of cultivated barley were assayed for ribosomal DNA (rDNA) polymorphisms. These accessions comprised four independent samples: (1) 79 entries from China, (2) 59 accessions from Ethiopia, (3) 59 entries from Tibet and (4) 92 entries representing 36 barley growing countries of the world (referred to as "world sample"). In all, 17 rDNA phenotypes (genotypes) were observed, which were composed 10 alleles at two rDNA loci, Rrn1 and Rrn2. The world sample contained the largest number of phenotypes and alleles and also demonstrated the highest level of diversity. Ribosomal DNA phenotypes 104, 112 and 107, 112 occurred at high frequencies worldwide. Allele 112 was the predominant allele of Rrn1 in all four samples, and 104 and 107 were the two major alleles of Rrn2 worldwide. The distributions of rDNA genotypes and alleles demonstrated a clear differentiation of two distinct barley groups: an Oriental group represented by the samples from China and Tibet, which is characterized by allele 107 at the Rrn2 locus (rDNA phenotype 107, 112); and an Occidental group, represented by Ethiopian and world samples, which is comprised mostly of allele 104 at the Rrn2 locus (rDNA phenotype 104, 112). The results also raised new questions concerning the phylogeny and evolution of cultivated barley.